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What is claimed is: 

^ A method for monitoring electron charge effect occurring 
dur%pg semiconductor processing, comprising the steps of: 

providing a substrate, a layer of n-type conductivity having 
been created in the surface of said substrate; 

creating a first pattern of Local Oxidation of Silicon 
(LOCOS) regions^in the surface of said substrate, said first 
pattern of LOCOS being interspersed with exposed surface regions 
of said substrate; \ 

etching said exposed surface regions of said substrate using 



said first pattern of LOGOS regions as a hard mask, creating a 
first pattern of elevated LOCOS regions, creating trenches having 
inside surfaces in the surface^pf said substrate; 

creating a layer of interlayer oxide over the surface of 

\ 

said first pattern of LOCOS regions and said inside surfaces of 
said trenches created in the surface\of said substrate; 

depositing a layer of polysilicon\over the surface of said 
layer of interlayer oxide; 

patterning and etching said layer of polysilicon, creating a 

second pattern of polysilicon, the surface of^said second pattern 

\ 

of polysilicon comprising at least one contact point over the 



surface of said substrate, completing creation o\ a electron 
charge monitoring device having a surface; 
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providing a semiconductor processing tool, said 
semiconductor processing tool being designated as being a tool 
being evaluated for electron charge effect of a process being 
performed \y said tool; 

positioning said substrate comprising said electron charge 
monitoring devivpe inside said processing tool in a location and a 
position being identical with a position and location being 

\ 

& occupied by a substrate being processed by said tool; 

\ 

establishing processing conditions of a process as these 
J processing conditions apply for said process and said tool; 

2 exposing the surface of said electron charge monitoring 

s 

p device to said established\processing conditions for a period of 

ffi 

M time having a measurable duration; 

ry " \ 

D terminating said processing conditions; 

FU " \ 

removing said electron charge monitoring device from said 

semiconductor processing tool; and 

measuring a voltage required to induce a current between 

said layer of polysilicon and the surface of said substrate, 



Ft 





2. The method of claim 1, said creating a fi\ st pattern of Local 
Oxidation of Silicon (LOCOS) regions in the surface of said 
substrate comprising the steps of: 

depositing a layer of silicon nitride over the^ surface of 
said substrate; 
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patterning and etching said layer of silicon nitride, 
creating a mask of silicon nitride over the surface of said 
substrate, elements of said mask being interspersed with exposed 
surface regions of said substrate; 



tK 



creating layers of Local Oxidation of Silicon (LOCOS) in 



said exposed surface regions of said substrate; and 

removing said mask of silicon nitride from the surface of 




said substrate, 



3. The method of claimv 1, said layer of interlayer oxide being 
selected from the group\consisting of HTO and dry oxide and wet 
oxide . 

4. The method of claim 1, sa%d layer of interlayer oxide being 
created to a thickness between about 80 and 300 Angstrom. 

5. The method of claim 1, said layerV>f polysilicon being 
deposited to a thickness within the range of between 1,500 and 
6,000 Angstrom. 



6. The method of claim 1, said second pattern of polysilicon 
comprising a square, said first pattern of Local ^Oxidation of 
Silicon (LOCOS) regions comprising arrays of LOCOS Vegions 
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perpej^dicularly and outwardly extending from each side of said 
square of saftcLsecond pattern of polysilicon. 



The method of claim 1, said second pattern of polysilicon 
comprising a square, said first pattern of Local Oxidation of 
Silicork (LOCOS) regions comprising arrays of LOCOS regions 

perpendicularly and inwardly extending from each side of said 

\ 

square of said second pattern of polysilicon. 




8. The method of ckim 1, said second pattern of polysilicon 

\ 

comprising a square, s^aid first pattern of Local Oxidation of 



Silicon (LOCOS) regions comprising one LOCOS region located at 
intersection of diagonals of\s&id square of said second pattern 
of polysilicon. 




9. The method of claim 1, said second pattern of polysilicon 

\ 

comprising a square, said second patter^of polysilicon further 
comprising a multiplicity of linear patterns of polysilicon 
perpendicularly and outwardly extending fromNeach side of said 

\ 

square of said second pattern of polysilicon, saixl first pattern 
of Local Oxidation of Silicon (LOCOS) regions comprising arrays 
of LOCOS regions perpendicularly and inwardly extending from each 

X 

side of said square of said second pattern of polysilicon. 
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i. The method of claim 1, said second pattern of polysilicon 
comprising a square, said second patter of polysilicon further 
comprising a multiplicity of linear patterns of polysilicon 
perpendicularly and outwardly extending from each side of said 
square of^said second pattern of polysilicon, said first pattern 
of Local Oxidation of Silicon (LOCOS) regions comprising one 
LOCOS region located at intersection of diagonals of said square 
of said second pattern of polysilicon. 




11. The method of clai%t l@7* with ah additional step of applying a 
thermal anneal to said /Substrate, thereby applying a thermal 
anneal to said electroir sha^rge monitoring device having been 
created in and on the surface\of said substrate, thereby enabling 
recycling of said substrate andYhe therein and thereover created 
electron charge monitoring device. 



r 



12. The method of claim 1, said current induced between said 
layer of polysilicon and the surface of said substrate being 0.1 



13. A method of creating^an electron charge effect monitoring 
device, comprising the steps^of: 

providing a substrate, a Payer of n-type conductivity having 
been created in the surface of sard substrate; 
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cheating a first pattern of Local Oxidation of Silicon 
(LOCOS) \egions in the surface of said substrate, said first 



pattern of \oCOS being interspersed with exposed surface regions 

\ 



of said substrate; 



etching sard exposed surface regions of said substrate using 
said first pattern\>f LOCOS regions as a hard mask, creating a 
first pattern of elevkted LOCOS regions, creating trenches having 

inside surfaces in the surface of said substrate; 

\ 

creating a layer of interlayer oxide over the surface of 
said first pattern of LOCOs\regions and said inside surfaces of 
said trenches created in the surface of said substrate; 

depositing a layer of pol^ilicon over the surface of said 
layer of interlayer oxide; 

patterning and etching said layer of polysilicon, creating a 

\ 

second pattern of polysilicon, the surface of said second pattern 



of polysilicon comprising at least one contact point over the 
surface of said substrate. 

14. The method of claim 13, said creating a f irs\^pattern of 
Local Oxidation of Silicon (LOCOS) regions in the surface of said 
substrate comprising the steps of: \ 

depositing a layer of silicon nitride over the surface of 
said substrate; 
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x patterning and etching said layer of silicon nitride, 
creating a mask of silicon nitride over the surface of said 
substrate, elements of said mask being interspersed with exposed 

\ 

surface regions of said substrate; 

creating layers of Local Oxidation of Silicon (LOCOS) in 
said exposed surface regions of said substrate; and 

removing said v mask of silicon nitride from the surface of 
said substrate. 



15. The method of claim 13, said layer of interlayer oxide being 

\ 

selected from the group consisting of HTO and dry oxide and wet 
oxide . 




16. The method of claim 13, said Wyer of interlayer oxide being 
created to a thickness between aboulk 80 and 300 Angstrom. 




17. The method of claim 13, said layer of^polysilicon being 

deposited to a thickness within the range of between 1,500 and 

\\ 

6,000 Angstrom. v 




18. The method of claim 13, said second pattern o^polysilicon 
comprising a square, said first pattern of Local Oxidation of 
Silicon (LOCOS) regions comprising arrays of LOCOS regions 
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perpendicularly and outwardly extending from each side of said 
square of sai^second pattern of polysilicon. 

The metho<d of claim 13, said second pattern of polysilicon 
comprising a square, said first pattern of Local Oxidation of 
Silicon\ LOCOS) regions comprising arrays of LOCOS regions 
perpendicularly and inwardly extending from each side of said 
square of saidv second pattern of polysilicon. 




2Q- The method of claim 13, said second pattern of polysilicon 



comprising a square, said first pattern of Local Oxidation of 



Silicon (LOCOS) regions comprising one LOCOS region located at 
intersection of diagonals o^said/^qu'Sare of said second pattern 
of polysilicon. 




21. The method of claim 13, said second pattern of polysilicon 

\ 

comprising a square, said second patter \of polysilicon further 
comprising a multiplicity of linear patterns of polysilicon 
perpendicularly and outwardly extending from^each side of said 
square of said second pattern of polysilicon, said first pattern 

of Local Oxidation of Silicon (LOCOS) regions comprising arrays 

\ 

of LOCOS regions perpendicularly arid inwardly extending from each 

\ 

side of said square of said second pattern of polysilicon. 
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22. The method of claim 13, said second pattern of polysilicon 
comprising a square, said second patter of polysilicon further 
comprising ^multiplicity of linear patterns of polysilicon 
perpendicularly^'an^^ from each side of said 

square of said second patt^^Qf^poJ^ysilicon, said first pattern 
of Local Oxidation of Silicon ( LOCOS J\regions comprising one 
LOCOS region located at intersection of dia^g^nals of said square 
of said second pattern of polysilicon. 



23. The methoSvof claim 13, whereby said electron charge effect 
monitoring device > ean be recycled by applying an additional step 
of thermally annealing^ said substrate, thereby thermally 
annealing said electron charge monitoring device having been 
created in and on the surfaceVof said substrate. 




24. An electron change effect monitoring device, comprising: 

\ 

a substrate, a layec of n-type conductivity having been 

\ 

created in the surface of saad substrate; 



a first pattern of Local OxiddTion of Silicon (LOCOS) 
regions having been created in t'he\surface of said substrate, 
said first pattern of LOCOS being/interspersed with exposed 
surface regions of said substrate; 

said exposed surface regions of said substrate having been 
etched using said first pattern of LOCOS region^as a hard mask, 
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creating a first pattern of elevated LOCOS regions, trenches 
havin\ inside surfaces having been created in the surface of said 
substra\e; 

a layer of interlayer oxide deposited over the surface of 
said first pattern of LOCOS regions and said inside surfaces of 
said trenches\created in the surface of said substrate; and 

a layer of\polysilicon having been deposited over the 
surface of said layer of interlayer oxide, said layer of 

\ 

polysilicon having been patterned and etched, creating a second 
pattern of polysilicon, the surface of said second pattern of 
polysilicon comprising at least one contact point over the 
surface of said substrate^, 




25. The electron charge* ef ieecynonitoring device of claim 24, 
said layer of interlayer oxide Iraving been selected from the 
group consisting of HTO and dry oxide and wet oxide; 



26. The electron charge effect monitoring device 24, said layer 



of interlayer oxide having been created to a thickness between 

\ 

about 80 and 300 Angstrom. 




\ 

27. The electron charge effect monitoring device of claim 24, 

said layer of polysilicon having been deposited fep a thickness 

\ 

within the range of between 1,500 and 6,000 Angstrom. 



\ 
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28 v The electron charge effect monitoring device of claim 24, 
saidV second pattern of polysilicon comprising a square, said 
first pattern of Local Oxidation of Silicon (LOCOS) regions 
comprising arrays of LOCOS regions perpendicularly and outwardly 
extending f\om each side of said square of said second pattern of 
polysilicon. 




29. The electron charge effect monitoring device of claim 24, 
said second pattern\^f polysilicon comprising a square, said 
first pattern of Local\ Oxidation of Silicon (LOCOS) regions 
comprising arrays of LOGOS regions perpendicularly and inwardly 

\ 

extending from each side o>f said square of said second pattern of 
polysilicon. 




30. The electron charge effect monitoring device of claim 24, 
said second pattern of polysilicon\comprisihg a square, said 
first pattern of Local Oxidation of Silicon (LOCOS) regions 



comprising one LOCOS region located at\intersection of diagonals 



of said square of said second pattern of Xpolysilicon. 



31. The electron charge effect monitoring device of claim 24, 

\ 

said second pattern of polysilicon comprising avsquare, saxd 

second patter of polysilicon further comprising a\multiplicity of 

\ 

linear patterns of polysilicon perpendicularly and outwardly 
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extending from each side of said square of said second pattern of 
polsysilicon, said first pattern of Local Oxidation of Silicon 
(LOCOSSl regions comprising arrays of LOCOS regions 
perpendicularly and inwardly extending from each side of said 
square of sard second pattern of polysilicon. 

\ 

32. The electron charae effect monitoring device of claim 24, 
said second pattern of polysilicon comprising a square, said 



second patter of polysili^^fi^ther comprising a multiplicity of 
linear patterns of polysilicon^e^pendicularly and outwardly 



if^aid\< 



extending from each side or said square of said second pattern of 




polysilicon, said first pattern of Local Oxidation of Silicon 
(LOCOS) regions comprising one LOCOS regron located at 

\ 

intersection of diagonals of said square of s^id second pattern 
of polysilicon. 



